Calmodulin modulates insect odorant receptor function.
Insect odorant receptors (ORs) are heteromeric complexes of an odor-specific receptor protein (OrX) and a ubiquitous co-receptor protein (Orco). The ORs operate as non-selective cation channels, also conducting Ca(2+) ions. The Orco protein contains a conserved putative calmodulin (CaM)-binding motif indicating a role of CaM in its function. Using Ca(2+) imaging to monitor OR activity we investigated the effect of CaM inhibition on the function of OR proteins. Ca(2+) responses elicited in Drosophila olfactory sensory neurons by stimulation with the synthetic OR agonist VUAA1 were reduced and prolonged by CaM inhibition with the potent antagonist W7 but not with the weak antagonist W5. A similar effect was observed for Orco proteins heterologously expressed in CHO cells when CaM was inhibited with W7, trifluoperazine or chlorpromazine, or upon overexpression of CaM-EF-hand mutants. With the Orco CaM mutant bearing a point mutation in the putative CaM site (K339N) the Ca(2+) responses were akin to those obtained for wild type Orco in the presence of W7. There was no uniform effect of W7 on Ca(2+) responses in CHO cells expressing complete ORs (Or22a/Orco, Or47a/Orco, Or33a/Orco, Or56a/Orco). For Or33a and Or47a we observed no significant effect of W7, while it caused a reduced response in cells expressing Or22a and a shortened response for Or56a.